Introduction

74
Congenital Heart Defect (CHD), affects nearly 40,000 births per year in the 
97
While methylation is known to be tissue specific it is not tissue exclusive.
98
Several recent studies have shown correlation between CpG methylation specific 99 cytosine loci across different tissues [13, 14] . This has raised the prospect for example 100 of using the DNA methylation status in easily accessible tissues such as blood to use epigenetic signatures in leucocytes to detect psychiatric disorders [16] . The 113 placenta, like newborn blood that was used in our prior study is a fetal tissue. We 114 therefore reasoned that although not identical, there was likely to be a significant ß-value followed by remaining ß-value of CpG targets were used for PCA. We used R 199 function "prcomp" to compute principal components (PCs) and used PC1, PC2 and PC3
200
for the PCA distribution plot. The 3D PCA distribution plot was generated by using R 201 package "ggplot2". (Table 1) .
223
Gene ontology analysis revealed an over-representation of pathways known to FGFR1. In addition, the study also identified 8 microRNAs miR-191, miR-548F1, miR-232 148A, miR-423, miR-92B, miR-611, miR-2110, and miR-548H4 (supplemental Table 1 Table 3 ) and 28 LOCs (genes without a name and of unknown function)
236
(supplemental Table 4 ) were detected. Additionally, differential gene methylation for 8 237 SNOR (Small Nucleolar RNAs) (supplemental Table 5 ) were identified and two
238
NCRNAs (non-coding RNA) (supplemental Table 6 ) were also identified. All targets had 239 AUC ROC ≥ 0.81 (FDR p-value <0.001) for the detection of isolated VSD. Table 7) . Our study does have some limitations. One of which is the small sample size. We 387 are now unable to evaluate the role of potential confounders e.g. diet, obesity, and 388 ethnicity on the methylation patterns. Our study however is a proof of concept study whose purpose is to establish the plausibility of a concept. The next step will be to 390 explore this phenomenon in a larger study population.
391
While it is widely recognized that DNA methylation correlates with gene 392 expression, we did not evaluate this correlation in our study. This is clearly an area for 393 future study. We did however perform GDAC FIREHOSE database analysis which 394 showed that these methylation differences are correlated with altered gene expression 395 in other tissues such as cancer cells (data not shown) (supplemental Table 8 , 9) 396 (supplemental Figure 2) .
397
To the author's knowledge, this is the first study reporting the use of placental 398 molecular markers for CHD detection and for elucidating the mechanism of CHD. We BA, participated in clinical data and specimen collection and reviewing the manuscript.
417
All authors read and critically revised the manuscript and approved the final version.
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Web Resources
419
The URLs for data presented herein are as follows: heart tube development, cardiac septum development, heart morphogenesis, cardiac 449 chamber development, and the notch signaling pathway. Table   479 S1); Zinc finger protein (Supplemental Table S2 ); ORF (Supplemental Table S3 ); LOC
480
(Supplemental Table S4 ); SNOR (Supplemental Table S5 ); NCRNAs (Supplemental 481   Table S6 ). 
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